Abstract URBAN, J.: Occurrence, development and gall polymorphism of Harmandiola cavernosa (Rübs.) (Diptera, Cecidomyiidae). Acta univ. agric. et silvic. Mendel. Brun., 2010, LVIII, No. 2, pp. 235-258 A gall midge Harmandiola cavernosa (Rübs.) is the second most frequent Cecidomyiidae species on Popu lus tremula in the CR. In 2007 and 2008, it occurred very abundantly in Forest District Bílovice nad Svitavou, Training Forest Enterprise Masaryk Forest in Křtiny (former Brno-venkov District). Imagoes occurred there at the end of April and at the beginning of May. Galls grew up as early as at the end the fi rst week in May. The formation of galls is mainly indicated by larvae of the fi rst instar and partly larvae of the second instar. Larvae of the third instar did not participate in the creation of galls. Mature galls were on average 5.4 mm long, 4.8 mm wide and 4.7 mm high showing an inner chamber of an ave ra ge length 2.4 mm and width 1.4 mm. Larvae abandoned galls from the end of May until mid-July. On average, 44% larvae completed successfully their development in galls. About 26% larvae were killed by insect parasitoids (mainly Torymus quercinus Boh.) and then same proportion of larvae died without any apparent exogenous causes). Insect predators and birds killed 4% larvae on average. It has been found that mortality factors markedly participated in the size, morphological, anatomical and physiognomic diff erentiation of galls. Gall polymorphism was analysed in detail in the paper. Galls signifi cantly unfavourably aff ected the size of leaves and thus also photosynthesis. 1 Cecidomyiidae, Harmandiola cavernosa, occurrence, localization on leaves, development, natural enemies, gall polymorphism, harmfulness Gall midges (Cecidomyiidae) rank among the most numerous families of the order Diptera in the CR as well as in the world. There are about 5 700 species of Cecidomyiidae in the world (GAGNÉ, 2004) . In the CR, some 485 species are known (SKUHRAVÁ, 1987) and currently 549 species (SKUHRAVÁ, 2006) . The majority of species (in the Palaearctic region about 76%) is phytophagous (gall-forming or inquiline, gallicolous). Only about 8% are zoophagous (predacious) and mycophagous (SKUHRAVÝ, SKUHRAVÁ, 1998) . Larvae of gall-forming species produce a secret from the mouth opening during sucking. The secret contains growth substances inducing the creation of galls on young developing tissues of plants. In contrast to the majority of small, inconspicuous and little-known imagoes, galls of Cecidomyiidae on higher plants are usually con spicuous and species-specifi c. Therefore, in the past, great number of gall midges was described only according to galls. Modern internationally binding rules of zoological nomenclature require, however classifi cation according to imagoes also in gall-forming species.
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Cecidomyiidae, Harmandiola cavernosa, occurrence, localization on leaves, development, natural enemies, gall polymorphism, harmfulness Gall midges (Cecidomyiidae) rank among the most numerous families of the order Diptera in the CR as well as in the world. There are about 5 700 species of Cecidomyiidae in the world (GAGNÉ, 2004) . In the CR, some 485 species are known (SKUHRAVÁ, 1987) and currently 549 species (SKUHRAVÁ, 2006) . The majority of species (in the Palaearctic region about 76%) is phytophagous (gall-forming or inquiline, gallicolous). Only about 8% are zoophagous (predacious) and mycophagous (SKUHRAVÝ, SKUHRAVÁ, 1998) . Larvae of gall-forming species produce a secret from the mouth opening during sucking. The secret contains growth substances inducing the creation of galls on young developing tissues of plants. In contrast to the majority of small, inconspicuous and little-known imagoes, galls of Cecidomyiidae on higher plants are usually con spicuous and species-specifi c. Therefore, in the past, great number of gall midges was described only according to galls. Modern internationally binding rules of zoological nomenclature require, however classifi cation according to imagoes also in gall-forming species.
In 2007 and 2008, galls of Harmandiola cavernosa (RÜBSAAMEN, 1899) were found on leaves of Popu lus tremula L. at many localities in southern Moravia. Its occurrence and cecidogenesis were studied at Forest District Bílovice nad Svitavou, TFE Masa-The majority of them produce galls on leaves or shoots, one species on leaf petioles and two species are inquiline in galls of other species (SKUHRAVÝ and SKUHRAVÁ, 1998) . In the CR, 11 cecidogenic and one inquiline species (SKUHRAVÁ, 1994a,b) were found on P. tremula (more rarely P. alba). According to frequency, H. cavernosa on P. tremula is the second most abundant species of Cecidomyiidae in the CR a er Dasineura populeti (RÜBSAAMEN, 1889; SKUHRAVÝ and SKUHRAVÁ, 1993) .
There are few concrete data in literature on the biono mics of H. cavernosa. Papers concerning the de velop ment of H. cavernosa and gall-forming polymorphism evidently do not exist.
MATERIAL AND METHODS
Harmandiola cavernosa was studied in Forest District Bílovice nad Svitavou (Training Forest Enterprise Masaryk Forest in Křtiny, former Brno-venkov district) in 2007 a 2008. The forest district occurs in the Moravský kras Protected Landscape Area. Main research was carried out in the Resslovka Forest Range, viz. in well lighted self-seeding shrubby formations (aged 5 to 15 years) of P. tremula along cleared boundary lines, roads, power transmission lines and at edges of stands. Stands under investigation occur about 2 km north of Brno, terrain elevation Hády (altitude about 420 m). Mean annual temperature is 7.7 °C, annual precipitation 620 mm and growing season 160 days. Inspections were usually carried out in week intervals, namely throughout the growing season. In 2007 and 2008, 25 samplings at 50 galls and 20 samplings at 25 galls, respectively were carried out. Occasionally, the gall midge was studied at other fi ve localities in southern Moravia.
In the laboratory, the length and width of leaf blades were measured and the leaf blade area was determined using planimetry. The length, width and height of a gall were measured (including the gall height at the adaxial face of leaves). The gall wall thickness (on the adaxial and abaxial side of a leaf) and dimensions (length and width) of the inner chamber were measured using micrometry. The chamber content was evaluated, namely the size and health condition of larvae of H. cavernosa and insect parasitoids. The physiognomies of galls including their colour were monitored. Insect parasitoids were reared in the laboratory until the stage of imagoes, which were sent to Dr. P. Janšta (Charles University, Prague) for determination.
RESULTS AND DISCUSSION

The occurrence of imagoes and oviposition
In Forest District Bílovice nad Svitavou, imagoes of H. cavernosa occurred at the end of April and at the beginning of May. In temperature and precipitation-favourable years 2007 and 2008, the period of fl ight of H. cavernosa came about during one week. A er copulation, females lay eggs on unfolding leaves of aspen. Aspen buds unevenly and thus, females fi nd leaves usually in the suitable stage of unfolding. At localities under monitoring, aspen trees began to burst into leaf about 25 April and females laid eggs as early as about 28 April. At the beginning of the period of oviposition, leaves of early-fl ushing aspen reached about ¼ their fi nal size and at the end of oviposition about ½ fi nal sizes. Late-fl ushing aspen trees were not attacked by H. cavernosa at all.
Females lay eggs nearly exclusively on the ada xial side of young fast-unfolding leaves. They place eggs quite sporadically (0.2%) on the abaxial face of leaves. The females lay one to fi ve eggs (Fig. 2) . Warm and sunny weather shortens the period of reproduction, on the contrary, cold and rainy weather extends it.
According to SKUHRAVÝ and SKUHRAVÁ (1998), imagoes fl y at the beginning of May. Their active fl ying possibility is rather limited (LINKOWSKI, 2000) . They fl y only for a short term and short distance. Wind markedly aff ects spatial distribution of adults (WITHERS and HARRIS, 1997) .
P. tremula grows on various places scattered in the landscape. Particular stands can be cha ra cte rized by the various degree of isolation for the gall midge. The spatial dispersion and the occurrence frequency of actively spreading cecidogenic species (including H. cavernosa) living on P. tremula in the boreal zone of Sweden is not, however, substantially aff ected by the isolation of stands (PERSSON, 2002) .
Cecidogenesis
Early a er hatching, egg larvae settle nearby leaf veins and begin to ingest. During sucking, they let out the secret of salivary glands from their mouth opening. The secret chemically disturbs the nutritive substrate and irritates young leaf tissues. Thinwall parenchymatous cells of leaves fast enlarge and divide. The larvae penetrate through the upper cuticula into the leaf palisade parenchyma. A narrow input fi ssure (about 0.8 mm long and 0.2 mm wide) is soon closed behind larvae in the lower part. Galls increase quickly at fi rst at both faces of leaves, later only on the abaxial faces (Figs. 3 and 4) .
The period of gall formation is very short. Usual ly at the end of the fi rst week in May, galls maturate. Dimensions of galls virtually do not change during the growing season. The growth of galls is induced of about ¾ by larvae of the fi rst instar, which develop on average four days. Larvae of the second instar participate in only ¼ the creation of galls. Larvae of the third instar appear in galls as late as from mid-May to the end of May (at the most till midJuly). Larvae of this last instar virtually do not aff ect the size of galls.
In the fi rst two days of sucking, larvae are confi ned by proliferous gall tissues and, thus, part of larvae is subject to the pressure of surrounding tissues. As early as the beginning of May, a large cavity is created in fast-growing galls. At the end of the fi rst week in May, the chambers (cavities) are on average 2.4 mm long and 1.4 mm wide. Since this time, the size of chambers does not change. In these chambers, lar-vae of the gall midge or its insect parasitoids develop. Part of chambers is empty because of mor tali ty factors. The galls are always single-chamber and only one larva of H. cavernosa develops.
On 31 May 2007, two large dead larvae of H. ca verno sa (2.3 mm long) were found in a gall of above-avera ge size (length 6 mm, width 5 mm, height 5.2 mm) and a living larva of a parasitoid (size 0.53 × 0.18 × 0.11 mm). This rarity fi nd proves that two larvae of H. cavernosa can successfully develop in one chamber under favourable conditions.
Galls and their position on leaves
Galls of H. cavernosa are obvious on both sides of leaves. According to DARBOUX and HOUARD (1901) , they are hemispherical, slightly elongated, 4 to 5 mm in size. The gall walls are very thick and about one third of their volume rises above the adaxial surface of a leaf blade. BUHR (1965) mentions that galls are longitudinally oval and usual ly 5 mm in size. They are mostly localized beside leaf veins. Input openings are parallel with veins and surrounded with a liplike wall. SKUHRAVÝ and SKUHRAVÁ (1998) mention that galls have the form of a hemisphere on their lower side and on their upper side (where a slotted opening occurs), they rise above the leaf level. POSTNER (1982) argues that galls are spherical and on the abaxial face of leaves, they rise twice to threefold more than on the adaxial face of leaves.
In the region of Brno in 2007, grown up galls were on average 5.1 mm long, 4.6 mm wide and 4.4 mm high (Tab. I). They rose above the leaf blade on avera ge only 0.75 mm, ie 3.5 to 4.5 times less under the leaf blade. In 2008, galls were on average 5.7 mm long, 5.0 wide mm and 5.0 mm high (Tab. II). Above the leaf blade, they rose on average 0.9 mm, ie 3.4 to 4.1 times less than under the leaf blade. Dimensions of grown up galls ranged from 1 × 0.8 × 0.7 mm to 8 × 7.5 × 7.5 mm. The mean size of galls slightly increased with the increasing area of leaf blades (Tab. III) or did not nearly change (Tab. IV).
Galls of H. cavernosa are green or yellow-green, lightly reddish from above (rarely also unilaterally from below). The gall walls are very thick. On the adaxial face of leaves (close to slits), they are thick on average 1.7 mm. During May-October, this thickness gradually slightly increases (from 1.6 to 1.8 mm). On the abaxial face of leaves, walls of galls are on average always thinner (about 1.3 mm). In the course of May-October, the thickness sig nifi cant ly decreases (from 1.5 to 1.1 mm) (Fig. 5) . Galls are similar to galls of a relative species Harmandiola populi Rübs. Galls of H. populi are, however, localized only on the abaxial face of leaves. They are nearly spherical and substantially minute (diameter about 2.5 mm). The gall walls are exceptionally thin (0.15 to 0.2 mm).
At studied localities, usually only one gall (in 80%) was presented on leaves (at the most fi ve galls). With the increasing area of the leaf blade the mean number of galls on leaves generally decreased (Fig. 6 ). The area of leaves with one gall amounted to on avera ge 11.0 cm 2 , with two galls 9.9 cm 2 and with three galls 9.6 cm 2 . Data mentioned above prove that galls show signifi cant eff ects on the growth of leaves and thus also on their assimilation.
The majority of galls (about 87%) are localized in the basal (proximal) third of the leaf blade. About 12% galls are created in the central (medial) third of the blade and about 1% in the apical (distal, peripheral) third of the leaf blade (Fig. 7 , Tab. V). With the increasing area of the leaf blade the proportion of galls localized in the basal third signifi cantly decreases and the proportion of galls localized in the central and apical third of the leaf blade increases (Tab. VI).
With negligible exceptions, galls are created in the immediate contact with the leaf venation. A slit on the adaxial face of a gall is only 0.1 to 2 mm from the gall edge (on average 0.76) (Fig. 8 ). In the immediate vicinity of a gall, veins are usually more or less tumid and slightly arc-bent. It has been found that the absolute majority of galls (about 53%) are placed along lateral veins. Considerable part of galls (about 38%) occurs in axils between main and lateral veins. Close to main veins, only about 9% galls are created. Galls show direct contact with leaf venation only quite sporadically (0.1%) (Tab. V, Fig. 9 ). With the increasing area of a leaf blade the proportion of galls placed nearby main veins and between main and lateral veins signifi cantly decreases. On the other hand, the proportion of galls placed close to lateral veins evidently increases (Tab. VII). Close to main veins, galls in the basal third of the leaf blade are rela ti ve ly least numerous creating about 6% galls. In the central third of the leaf blade, there are on avera ge 28.5% galls close to main veins and in the apical third of the blade about 39% galls (Fig. 10) . These interesting trends in the localization of galls are undoubtedly related to the dispersion of egg larvae at searching for suitable places for sucking as well as to the considerable importance of venation (par ticu lar ly the thickness of veins) for cecidogenesis and development of H. cavernosa.
The growing up of larvae and abandoning the galls
Larvae of the third instar complete their development in galls at the end of May and in June (Figs. 11 and 12) . Grown up larvae are 2.5 to 4 (on average 3.2) mm long, 1.1 to 1.4 (on average 1.2) mm wide and 0.8 to 1 (on average 0.9) mm high. On the ventral side of the fi rst thoracic segment of larvae, there is a characteristic spatula sternalis (RÜBSAAMEN and HE-DICKE, 1925−1939) . According to SKUHRAVÝ and SKUHRAVÁ (1998) , larvae are 4 mm long and orange, according to VIMMER (1931) , they are cinnabar.
At fi rst, inconspicuous gall input slots (dimensions 0.8 × 0.2 mm) increase "liplike" in the second half of May and in June (Tabs. I and II). At the end of the development of larvae, the chambers gradually open. Grown up larvae abandon the galls and fall on the soil surface. They hide in soil and pupate there in spring of the next year. A trophic tissue on walls of open chambers gradually dies and the chambers become brown or even grow black. Abandoned galls persist on leaves (Figs. 13, 14 and 15) and at the end of the growing season they fall together with leaves on the soil surface.
Larvae develop only in spring in the period of leaf unfolding and fast growth of host species. During the growing season, only one generation of H. cavernosa develops. In 2007, vital larvae in galls were usual ly found from 28 April to 20 June (ie for a period of 54 days). In 2008, vital larvae in galls were usually found from 1 May to 30 June (ie for a period of 61 days). A mean period of the development of larvae in galls was, however, substantially shorter (four to seven weeks).
The development of larvae in galls is uneven and the period of leaving the galls is considerably long. In 2007, the fi rst galls abandoned by larvae were found already at the end of May. The majority of larvae abandoned galls in a period from 10 to 20 June. In mid-July, the process of leaving the galls was fi nished (Tab. VIII). In 2008, the fi rst abandoned galls were found not until mid-June. The majority of larvae abandoned galls in a period between 20 and 30 June and in mid-July, the process of leaving galls was fi nished. Two living grown-up larvae were found in galls even in the fi rst half of August (Tab. IX). Ne verthe less, there is no more detailed explanation for this abnormal occurrence of larvae.
According to BUHR (1965) , larvae of H. cavernosa occur in galls in May and June. Findings obtained in the region of Brno approach the fi ndings of POST-NER (1982) . According to the author, larvae leave galls at the end of May and in June.
Natural enemies
The population density of H. cavernosa fl u ctuates considerably in the course of time. Changes in the abundance are mostly aff ected by weather as well as by predators during the overwintering of larvae and spring reproduction. Many larvae in galls is signifi cantly reduced by insect parasitoids from the superfamily Chalcidoidea. Many of them die due to endogenous factors and defensive and co vering activities of gall tissues. A er the death of H. caver no sa, the gall ceases to grow because dead larvae of the gall midge (as well as living and dead larvae of parasitoids) are not able to induce the creation of galls. Thus, control factors are the main cause of the size and shape diff erentiation of galls.
Considerable attention was paid to the health condition of larvae of H. cavernosa in galls (as well as to the related gall polymorphism). In 2007, on average 32.5% larvae successfully completed their development in galls (and abandoned them). One third of larvae (33.3%) died owing to parasitoids ( Fig. 16 ) and less than one third (29.7%) due to defensive activities of plant tissues and endogenous causes. Insect predators killed 1.8% (and birds 2.2%) larvae of H. ca ver no sa (Tab. VIII). In 2008, on average 54.2% larvae abandoned galls. On average 18.7% larvae were killed by parasitoids, 22.2% died without obvious causes, 2.7% larvae were killed by insect predators and 0.9% by birds (Tab. IX).
Eggs of insect parasitoids occurred only in mature galls, namely from the end of the fi rst decade of May until mid-June. During the second and third decades of May, the number of parasitized galls increased culminating at the turn of May and June (Tabs. VIII and IX). The embryonic development in eggs of parasitoids takes place rather slowly and thus, the fi rst larvae of parasitoids appeared in galls not until about 20 May. Egg larvae of parasitoids search for larvae of H. cavernosa and settle on their body. A er the attack of a parasitoid, larvae of H. caver no sa still live for several days. For example, about 10 May 2007, 90% larvae of the midge lived in parasitized galls. About 20 May, 50% H. cavernosa survived, about 30 May 25%, about 10 June 20% and about 20 June 10%. Since the end of June, no living larvae of H. cavernosa were found in galls with parasitoids.
The occurrence of particular developmental stages of insect parasitoids in galls of H. cavernosa is given in Tabs. X-XII. Larvae of parasitoids grow up about 4 weeks a er oviposition. In 2007, the fi rst pupae of parasitoids were found on 13 June, the last one on 18 July. Imagoes hatch a er the week period of pupae. Imagoes abandon the galls through a circular emergence hole on the adaxial face of a gall (Fig. 17) . It is of interest that parasitized galls open only though a small slot opening or the slot opening does not create at all. Imagoes of parasitoids either extend naturally originated slots or gnaw out a small emergence hole quite outside the slot.
Results of analyses of galls and laboratory rearing show that only part of parasitoids pupates and hatches in the same year. In 2007, imagoes of parasitoids emerged from 54.5% parasitized galls. In 14.5% parasitized galls, larvae of parasitoids overwintered. Considerable proportion of parasitoids (about 19.5% larvae, 3% pupae and 8.5% imagoes) died in galls (Tab. X). For example, in October 2007, living larvae of parasitoids occurred in 4% out of the total number of galls and in 11.3% galls, dead larvae of parasitoids. Dead pupae of parasitoids occurred in 2% galls and dead adults in 4.7 % galls. Parasitoids fl ew out from 18.7% all galls (Tab. XII). At monitored localities, Torymus quercinus Boh. (family Torymidae) was a highly dominant parasitoid. Imagoes of Mesopolobus sp. (family Pteromalidae) and Eupelmus sp. (family Eupelmidae), hatched less abundantly from galls.
Gall polymorphism
Galls of H. cavernosa are leaf chemomorphoses originating by the chemical action of secretes produced by larvae. The creation of galls is particularly induced by the fi rst instar of larvae and to a smaller extent also the second instar. The third instar of larvae does not participate in the growth of galls. Inside a gall, there is one chamber where only one larva of H. cavernosa develops (with small exceptions). The galls are of characteristic size, form and inner structure. On the gall surface, there is a covering layer (cuticular). Under the layer, there is a very thick parenchymatous layer and a plain sclerenchymatous layer within it. The layer creates a protective case around the inner cavity where the gall-forming insect lives. The cavity is covered with the layer of large thin-wall parenchymatous cells rich in nutrients, which serve for the nutrition of H. cavernosa. Galls of normal size and physiognomy are formed when the development of larvae is not disturbed. If the death of a larva occurs the gall ceases to grow. The sooner a larva dies the more the gall diff ers (as for size, morphology and anatomy) from a gall where the gall midge fi nished its development.
Basic data on the size of galls with the undisturbed and disturbed development of a gall midge gives Tab. XIII. In 2008, galls were on average 0.5 mm larger than in 2007. Galls with the undisturbed development of larvae of H. cavernosa were largest. These galls were on average 5.6 mm long, 5.0 mm wide and 4.9 mm high. Galls with insect parasitoids were on average slightly smaller (5.5 × 4.9 × 4.8 mm). It follows that parasitoids aff ect the growth of galls only minimally. It is because they kill the gall-forming species only a er the termination of the gall growth. On the other hand, however, the death of larvae owing to the defensive and covering activities of plant tissues (or due to "endogenic" factors) shows signifi cantly negative eff ects on the growth of galls. Therefore, these galls were on average only 4.9 mm long, 4.5 mm wide and 4.3 mm high. At the death of a larva in the early stage of development, a gall is formed of about 1 mm in size.
Because of "factors of the environment re sistan ce", also the inner structure of galls is modifi ed to a great extent. In 2007, the mean thickness of galls was on average 1.7 mm on the adaxial face and only 1.3 mm (ie 19% less) on the abaxial face. The abaxial wall of galls gradually became thinner from June (when it reached its maximum 1.5 mm) to October (when it reached its minimum 1.1 mm) (Fig. 5) . Galls with living and abandoned larvae of H. ca verno sa showed the thickest abaxial wall (about 1.6 mm) in June. Between July and October, this wall gradual ly decreased down to 1.0 mm. Parasitized galls showed nearly the same abaxial wall thickness (about 1.5 mm) also in June. In the course of July to October, this thickness gradually decreased down to 1.2 mm. Galls with naturally dead larvae of H. caver no sa showed the thinnest walls (about 1.3 mm) in June. This thickness was virtually constant during July to October (about 1.2 mm) (Tab. XIV).
The size of the inner cavity in galls is also de pendent on the health condition of the gall midge. At studied localities in 2007, chambers were on average 2.4 mm long and 1.4 mm wide. In 2008, galls were on average 0.5 mm larger and chambers were on average 2.5 mm long and 1.5 mm wide. Chambers with abandoned larvae of H. cavernosa were largest (about 2.7 × 1.6 mm). Chambers in galls with parasitoids were evidently smaller (about 2.45 × 1.4 mm). Fig. 18 ). Galls with pupae (or imagoes) of parasitoids were open nearly in 58% whereas galls with larvae of parasitoids only in less than 38% (Tab. XVII).
The mean size of the slot opening (at the gall circumference) is in the causal dependence with particular categories of galls and age of galls. Galls abandoned by larvae of H. cavernosa are characterized by the largest slots (mean length 2.25 mm and width 1.2 mm). Galls with parasitoids show slots of a mean length 1.5 mm and width 0.65 mm. Galls with naturally dead larvae show the smallest slots of a mean length 1.35 mm and width 0.6 mm. The mean size of slots in galls of particular categories increases from May until October (Tab. XVIII, Fig. 19 ). In galls settled with parasitoids, the size of a slot is dependent on the developmental stage of a parasitoid. Small slots (about 1.3 × 0.5 mm) occur in galls with the para si toid egg. Larger slots (about 1.5 × 0.6 mm) occur in galls with larvae and pupae of parasitoids. The largest slot (about 1.7 × 0.8 mm) occurs in galls with imagoes of parasitoids (Tab. XIX).
Originally green galls colour in May and in the fi rst half of June. The adaxial face of galls is o en reddish owing to insolation. On the abaxial face, galls are green or unilaterally faintly reddish. The inner walls of a crateriform slot are yellow-green. From mid-June, galls begin to brown and blacken. In open galls, also inner walls of chambers gradually darken. Galls with the undisturbed development of H. caver no sa darken fi rst and most intensively. Galls with naturally dead larvae of H. cavernosa darken at the latest and least. Galls with abandoned H. ca ver no sa were black in 47% in July 2007 and in 96% in October. Parasitized galls were black in July in 12% and in October in 75%. Galls with naturally dead larvae of H. cavernosa were black in July in 9% and in October in 51% (Tab. XVI). The general course of the dieback of gall tissues is shown in Fig. 20 . Tissues round the slot die usually fi rst. Since the end of July, also leaf tissues in the surroundings of black (rarely also green) galls sometimes die. For example, in the fi rst half of October 2007, the surroundings of 85% galls with the abandoned larva of H. cavernosa were darkly edged, 40% parasitized galls and 27% galls with naturally dead H. cavernosa. Leaf tissues died up to a distance of 1 to 3(10) mm from the gall. The surface of dead galls is slightly warped; however, their size is not signifi cantly changed.
Damage and importance
In Central Europe, H. cavernosa ranks among the most abundant cecidogenic species of Ce ci domyii dae. Its galls o en occur in large numbers on well insolated advance growth and young-growth stands of P. tremula. Leaves with galls do not die prematurely showing, however, signifi cantly smaller area than leaves without galls. According to our fi ndings, H. cavernosa reduces the assimilatory area of leaves and thus also the increment of young trees. In any case, however, it is not necessary the gall midge to be ranked among economically important fo rest pests (SKUHRAVÝ, SKUHRAVÁ and BREWER, 1997) . Skuhravý and M. Skuhravá (SKUHRAVÝ and SKUHRAVÁ, 1998) 
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Top -adaxial face of the leaf with two galls of H. cavernosa 12: (left, a gall with a larva of H. cavernosa; right, a gall abandoned by the larva of H. cavernosa). Bottom -abaxial face of a leaf with two galls in a tangential cut (left, a gall abandoned by the larva of H. ca verno sa; right, a gall with the grown up larva of H. cavernosa). 30 May 2007 A view of the abandoned gall of H. cavernosa from the adaxial 13: face of a leaf (top) and from the abaxial face of a leaf (bottom). 21 June 2007
Top -adaxial face of a gall with an abandoned larva of H. ca-
The percentage proportion of open galls of H. cavernosa in particular months. 2007 (light columns), 2008 (dark columns)
18:
The mean length of a slot (light columns) and width of a slot in galls of H. cavernosa in particular months (dark columns) (2007) 19:
The percentage proportion of brown and black galls of H. cavernosa (the percentage of darkened surface of galls in particular months).
20: 2007 (light columns), 2008 (dark columns) J. Urban Mean dimensions of the leaf blade of P. tremula (cm) and of galls of H. cavernosa (mm). In each of the dates
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